
d9) #s»iwBf^<i«iM 
(43) se^bbb 

2004 *£5 n 13 H (13.05.2004) 




PCT 



iiiiiiiiiun 

(10) SBg^BBS^ 
WO 2004/040765 Al 



(51) g8B4#if#S 7 : 

(21) g&ffllSIS^: 

(22) USSttiglEI: 

(25) BKltlllBKDSe: 

(26) m&temamm: 

(30) Sfcjf^— *: 
4$ 01 2002-319151 



H03K 19/0185 

PCT/JP2003/013931 
2003 ^ 10 ^ 30 B (30.10.2003) 
B*K 
B*B 

2002 ^10 £31 B (31.10.2002) JP 

(71) taSaA(*S^I»<^T(DJiS@l=OlxT): B*m« 
**3C#£*t (NEC CORPORATION) [JP/JP]; T 108-8001 
lE2ITl7f 1§ Tokyo (JP). 



(72) «W#;*J«fct; 

(75) !6W%/iaiJiA(3ltSlCOLxr<D^-): IWg3t(NO- 
MURA,Masahiro) [JP/JP]; t 108-8001 £SC$B J§B £ 
ITB7f 1§0 *m$U*5££ttrt Tokyo (JP). 

(74) ftSX: *.Ul (MARUYAMA.Takao); f 170-0013 
mStBSftE KiftJS2-38-23 SAMtf JU3K *llU*#lt 
^&f5r 1*3 Tokyo (JP). 

(81) ftfem (mfil): AE, AG, AL, AM, AT, AU, AZ, BA, BB, 
BG, BR, BW, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, 
DK, DM, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, 
HR, HU, ID, IL, IN, IS, JP, KE, KG, KR, KZ, LC, LK, LR, 
LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, 
NI, NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SB, 



(54) Title: LEVEL CONVERTING CIRCUIT 
(54) 5£ HUG)* ft: U^JU&J&HIIS 



1000 



11~ 



VD0L 



VDDH 



INL 



INLB 



VDDH 



10 



EO 



^7 



OUTX 



OUTHB 



VDDH 



-12 



-13 



777 

(57) Abstract: A level converting circuit that exhibits reduced flow-through current and delay during a control of a first power 
supply- In the level converting circuit wherein the signal level of a first logic circuit to which a first power is supplied is converted 
to the signal level of a second logic circuit to which a second power is supplied, a switch circuit controlled by a third logic circuit 
^ that generates a control signal in accordance with the control of the first power supply is provided between a GND power terminal 
of a level converting core circuit and a GND power supply, and a pull-up/pull-down circuit controlled by the third logic circuit is 
provided at an output of the level converting core circuit 
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SG, SK, SL, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, 
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y ^^tfc|^^^^t> ^!e]Sg3r^:tf\ p-MOS ^ n y-?^ -y^W& 
roiW^P^nfc^te. rcD^om l (Fig.i ) ^-TJ:5^ —J? 

HWfcfcttl] 

4#HfiBg 63-15222 0^-^ 
C4WI : X»2] 

7|eS#fF^5,6 6 9,6 8 A^WWm 
# $/ ?VU7 j/ ^O^- ^iaU^^^ # <0 n MO S Ijy&m. £ tb n-MOS O^- 
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$ b t-> iiJP bfc n-MOS fit W</wSaJHElggtf> p-MOS 9u**y ~f^=7 y "f- 

Brass i kib*^ u-</^miHiss^pj^> » i wiag«§n5i i 

«B3S^) GND C&JM&gO i:Of|IHl©WWI^^W 
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^/^^n TlElSSf^ 2 £X±(D p-MOS J$> b &5 p-MOS ^ n ^ ^7 >y y=f- 
b, 2 JSLh<7> n-MOS *>>b&£^»Jn-MOS bfrbftK) , HfilBp-MOS \±, buIB 

ffirttfS^£*K fffl2n-MOS f* N ^vi^y^/u^^twmGND mMj&T 

Art i: *mkb1rZ> 0 

^/i^^=Tmsstt, BuiE^2©mM^#y-^^w. ^-w/ng«yurt^4r 

b tC^&Wffii £ frfc 2 £Lt<£ p-MOS ^ b ft 6 p-MOS ^o^y TVt^ y 
BUlBp-MOS ©^-KW^^^Buiamo p-MOS ©y-^W s .g-w 

*Wt2£Lhtf>p-MOS ^-f 5^£> GND ®^^^y~*$H^ iiiiiBW< 

/w^mrt ^n-etx^ k .w ^as^a^ w</v^&Art Ki-taveax© v $g 
^EjKfi. gnd maguey— *tfs, tn^t #©stefs -§-tcy— h^a*. striae 

n-MOS %mirZ>Z.b&®mt-fZ>o 

-f 5 w</HKifel§]S&fc*5V wWEIfe^ 7 Ih1S§0 i/^/^^rfflrt^mffa^ 2 
$ w</u3&feArtflre HtrfB i^i^&ffirtlf Art <b i" 5 

g§ i: % kx ; ^n7@?§©tK^ t $ 2 om^^m-ias $ 1 
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So 

$ nrt p-mos t > gnd masi- y— * t)K mmt^(D^m%^\^~ v m=fi>k 
flfriB k w ^$s^> n-Mos t &m^z> 

Bg&Wu OMOS0K«fifc-Cifc^ StrlB^^^A^^f^^^tbS p-MOS 
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iHi»sf±> cmos 08s«^T*fc9, md&z<owm^n<oum\t^mti&W£t£fr 

5 n-MOS ©y-^WGND «JK^g§K$ti5 £ t &WRt1rZ>o 

# k w i^f-^ssKsns 2 gu:© p-mos t . mm gnd mmzy—xWH- 

W >^F-*sgSK$*LS 2 JBLb© n-MOS «9 „ flWBSB 2 ©«Rfcy— ^» 

Il]iigd^^iJ^J{f-§-i^^--h^ J f-^. «MBfrwVi«ftW^»c«iO p-MOS co 
# K W l<WfriH@8LZfrZ> 2 J6U:© p-MOS i: . SulB GND magfc y-^HB 1 

W 2 £Lb<D n-MOS *>fe3& t» . BUlBSS 2 ©»y-^ 

^—^j;: K w y^M^tiS p-MOS SrftJnLt^S r i: 

1 6 i5mo w^uiBfeiii&oss w if* 7 (c*3v wmy^T y -f 

^£*L5 2£JLb© p-MOS mll5 GND »y^W^ huIB$iJ»8§ 
$ tLS 2 U±<D n-MOS ^ fe * 0 x tfflfBSS 2 (PlKR^ y—Xi&PtiK SufSfg 3 O 
«H?*s»B»**t5 p-MOS S&12GND »y^«m MIS^3«S 
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i&XK kw y*s?i^$n5 n-Mos ktmMZinx^z ~ <t &mmk~rz> 0 

It*® 1 7 late© I^/^&Hlfg<£>!S0§^ Mf*® 5 K&V >T> StilB^T jy 

^xxiy^tin^^^^^^ flfnasg 2 ©flashy— ^as^-^ Btrta^j© 

iwibss 2 <Dmasa s #$& $ nutria u^m&Ktim-%r(DiEmt-%- 1 mm 
m.mm^3im^-(D^mm^ k imm 3 <D^mm^(Dmmiati & t -r 5 nand 

NAND mg&A>bfc V x HtflENAND |U8S©W^f -^^JWf bTW^ UCV> 

p-MOS ©KW^^ 5 »E$tLS2W±©p-MOS Hul2^2©m 
^■^/i^mW^^'ftil© p-MOS © K W v«8^3&sgSR*tL5 2£^Jt© p-MOS 
2 o ta«© u>^i^HftiaKo»Mtt, I** 1 * i 8 fc*sv $ 6 fcifl&BB 

-/jvt y?&&x$/%tz.\-r7)\'¥t> viaissf^ mib^ 2 ©«u- y-*^tf 5 . 
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maiK y-*^^ striae 3 ottsniBa* h <owflmtttf— v asr-a*. atria 

Stria w</vgafcW;ft © h 5 —Mz. K W ^i&W&Wt £tiZ> n-MOS i: tf* 

l^ti- ; ett,©KW^ : T-^^$n5 2^±:Op-MOS ^fttK milB GND 
/f^ WEW^HfetttfJ©— KW n-MOS 

te, buIS^ 2 ©TOft^ ^nmilB i^Hg&A^ff-^IBi^f # i: MIS 

wm*mttBmm*kimm 3 ©^sieii^o^ £ ax * ■« nand 
ias§ t . stream 2 o raa* i&ss $ ftflraa i^/i/aa&A^rfs #©s*5fg ■*§• £ ittrsa u 

nand mtt. wmm 2 ^>aagjis«*&*n*n-etLws&ia nand msgw^^A 
^t-rs 2^±<D-r s~<— 9frbtt r> . striae *<D&mfim ^umt 

5 /^*5j:t// / *fc^/v^!>^lH]S&^ ffilBGND WR^V— ^«Hf-^ buIS^J 
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sbmWiZtlZ 2 £X±<D n-MOS £>b ft 9 ^ tftlSjfl 2 c^m^lC y — ^15 
p-MOS OKWy»M^5 2^ p-MOS tmtoZfrX^ZZb* 

£ 3 c5«feaniK^b©««j»ft#^^- h«Bf *^ aula ^/«m*©-^- k 
W p-mos awnsft-cv^ r i *itmt-i-z 0 

>y^ , *3j:t)«/ / *fc^/^^^lHl8§^ buI2GND a^y— ^SSB^ SWBftiJ 

iSgStt$HS2»Ji©n-MOS t5l2^2<Dli^^y— SulB 

£ 3 ©IWMIS^boWflffi^^-- «FlBW«/WmW*0-*»- K 

l/^fyS^ii^HS p-MOS fftlEGND »y-^W\ fufBJg3 

5 /7 p *5j:tJ«/ / ^fc^^y^^lHlS&^ mflSGND «SR^y— *>Wtf 5 > buIB^J 
tfS^£ftS2JBiUb0n-MOS A»feft0, buISGND «g»cy— BWB 
gg&ttWfcHlfcfrfc: K W ^«^F-^Ssa*^5 n-MOS »P$HTV^ r. £ 
mim.2 8lB«01^WSE»IiIK<«W»^ W*«l 475^1 7te*3V^ lift 

iBfflifPiatttt* atrial 2 <Dtn^M $ nutria i^i^i&A^lf -^s^f ^ 
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to w</^&w2Kt ^(DiEmt mum 3 (DWsmm&vumjjttittv 
^f-^£A*/£-r.5NOR ®&t, mum2(DmM^m^nmuy^^ 
At>m^<D&Mm t mu w^^m^t ^co^mt t mum 3 <Dmms& 
<Dmmmtit.tcte^<D5Lmm^*At)t-rz>NOR \m&k, mum2<D-mmm 
misMMtKDmm nor ®femn*AJjt-rz>4^/<-? 2^±^b^o, 

|f^2 m^M2 8^^oVn-C, ftffBNOR 

cmos m&m&xtb 9 > Htiia^^^A^f p-MOS fi^ 

t*. cmos «9 s mum 3 ^sm^^boaiJMf 

m ^mm.m<D p-mos kiMc^s r t *m&t-rz>o 

ii^3 ioi/-</^miiis§^w^> iwwci 9~2 2\z.^x, muwm 
mm-*, mum 2 (Dmmam^^mm^^^Atim ^<omm ituie^ 

-§-^A^i:-r6NOR iiissi:. m^m2(Dwmm^^mu^^^tim 

tti^^fc^-e^^ia-^-^A^J NOR IUS§ t .mum 2 OtS^^^tL, 

suI2#nor m&\titi*At)b-rz> 2sx±<D4 i/^-pfrbtev , mu^^- 
? (D&mtim %-&ftmm t lt lt v ^ 5 n t k-t% 0 

mm** mum 2 (DmM^mm^nmu^^m^Afjm^-fD^mm -^tmu^ 
^/i^^w^ft %-<DiEmt ^tmum 3 <Dtijm&&<Dftm\ftfitttt<oE&fe 

#«:A^i:-r5^1ON0R lilSSt. B«M2©«W3ft^*HWIB^-^A^ 
^Mffi^*/cf«(D^f^A^<ti-5m2(ONOR HSg^ibft 1 ?. ffJlSSg 

i 2 ©nor iHiss^w^f ^-M^t^^ uxrn^ l-cv^ ^ t 
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KW&g 330 u^/um&wnmwn, ft*x 6 mssv vr\ mmw^mz, 
nrnrn 2 <dwm&&& z ntm wwaaftWHi #© jEtem # t tuts w</i«fe 

(D&mt ^ t mm w^^&tt^f ^(DiEmm ^ t mmw, 3 <owmmn<omm\^ 

tl*At>b~tZ> NAND HIS§<b, flfj|B^2 0m^^^^^BuffiNAND ESSfctl 
^1 SrA^ it5 2 J^±0-T frh ft 9 . ttrlS AND-NOR i: NAND 0S& £ 

b 0ft]flHf b Jfrf-tf^ BtTSS^S- i^/v^HfcttWt-te© p-mos 
© KKy^«^5 2JJl±©p-MOS iufBGND ffiStcy— 

W ^itiH^&WfitZfoZ 2 giLL© n-MOS 3&>feft5 £ £: &mkb~tZ> 0 

mmm 2 ©maia 5 ^ $ fcmm u^m^xtim^iEmm^r t mm u^i^m 

t-rz AND-NOR m&& b > trnwi 2 $ nmm i^/^mA^if -*§- 

<omm ?rb mm w^waafcw^ft #©i«Efg <t b&ib^ 3 ^a^sieiK^mtu 

^SrA^ NAND EB&a>e>fc U s Btfl2 AND-NOR £ NAND @8g©4Hti;*J 

swag 3 6<d u^/vmm&n&m 3 5 ^*sv >-c, mm^r y 
*s ± t^/ £fcte-7V^y * ^mKtt, b&ibs& 2 ©iiiic y-^^^ N grga$j$pii] 

buIb^ 2 $ tiBuia i^-</^mA^'ff-§-0iE^jf^- i mm u^/Ugm 

mtim^coffim^ t mmm 3 (Dwmm&vmmmt) s fc t«©stem xt> 
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AND-NOR m&k. m»2 0WR36 s #^*^^^^ 1 ^HftA*«# 

t> b-tz nand mss t > tem 2 ©tn^M £ n#iia# nand msgta 

^£;ft3 2£U:<Dn-M0S J^bftS w %%mbi~Z>o 

HfiiBB 2 ©ti^ii& $ Hmria w/^^A^ffl-^^^^t b ntm ^^mm 
mtim ^je^h mm 3 (DWsmm&vmmmn*^*) b-tz or-nand 

^SrA^-TSNOR Ie1S§^ B&|B^2om«i^^^HHt!fa€-NOR IHS&m^ 
SrA^^^m^^^-^bfr 1 ^ OR-NAND ESS £: iiulS NOR 

m^m4:0(Du^m.^mm(D^m^ 11^391^^ mm or-nand 
mm-z, cmos ©i^#^T^ 9 > mz^^&^i^tf&mztizv-Mos 

nt^jju i<Dw<^mEs§o3§gm^ »3R^3 9»c*5vvc. aaiB or-nand 
'm&&. cmos mK«j«"Cfc t> , wmm 3 ©«®iaK^e>©fta«KS ^ s gnd m 
mm<o n-Mos mesas* r. b 3:«hs t -tz> 0 

ma* 2 (DmM^m^fitm^^^Atim ^<o^mt ^b saia^^* 
w^jflr*ojEiiEfs*i:mia» 3 (D^amsscDaij^ita^srA^ ^-rs or-nand 
m& i: , «tne» 2 <Dm^^ s »*HStjfB^^^A^m ^lessm %b tm v 



WO 2004/040765 




T/JP2003/013931 



12 

-^A^-t-sNOR mat. mm2(owm/m^^*imsi^NOR wmti 

mtim^iEmm^tmt&m 3 ©*aniiso«!i»w*«rA^ t-rz or-nand 
msg t „ mmm 2 5 ^ $ nmm ^^m^xMt^<oiEmm^ tim^ 

^A^ir-t-SNOR IDSg^ buIB OR-NAND lUSSi: NOR |3B6©#ffi2rfi-§- 

iulBSfS 2 (7?m^#^$nHfrlB^-</^mA^fi^iE^f *i: buIB w^Hfe 

ir-TS AND-NOR E3g£. iW^2<Z5«^s^$nm^^ftA^«-^ 

^Ttte^O^teif -^-^A^ tt5 AND-NOR mflB 
AND-NOR ©*W*«#S:«l»«#i: UTW^ LTl^ n 4: Z&mt-TZo 

m^Kt -i-^jE^f ^-t a&iaai 3 omamss^^tu^^A^ t-tz OR-NAND 

[U&g £ , mm 2 ©«aS;6Hft*& $ ttHtfIB u^u3EifeA^fi#©jEflBm^ <b tufa V 
OR-NAND Islgg^ iiflfBffS 2 ©«SW«ttl&*niS(rlB* OR-NAND HM^&A 

buib^ 2 (DmMtmmztinm w<^^A;^f ^ie^i t m& 
m^m^s^^^Bmm3o^aiEiiJSo^w^*fc{^^^-^^A^ 

£ i~ 3 AND-NOR HISS i: „" iiuiaSrS 2 ©«2S* $ titulB ^/«AMt 



WO 2004/040765 



T7JP2003/013931 



13 

tl^til-t^R.mt^Atlt-r^ AND-NOR \E\&b, Wffim 2 <DWMt) w& 
i5tif$m& AND-NOR ®&mt)$:Atlb-fZ>2SX±(0'(^s<-?frbte 1 Q, m 

W^-ff ^(D1EM% ^bffimm 3 ©fftaiHjgSwffll^W^SrA^ fc-t"* OR-NAND 
OR-NAND UlS&i:, buIB OR-NAND ^(O^ti^^Mt^rt LTttJ^Jb 

p-MOS cDy-b^^^$Hfc2J^±©BulSp-M0S *>6>fc« p-MOS * n 
^ # >^ y ^ > buIB p-MOS © K W I'iffi?-©** <£> y — xtiBff-tK Hula 

■?^gg^$nfc2^±<Dp-MOS *-f;y^£ N GND Wlgfc:#y— ^iSTtf*. Bti 

.^^^fc2^_b(Dn-MOS 3&>bfc5£l»m-MOS ^S'fi'fco^S^i^ 

|»5^3S4 9CDW/^miUS§©^^ 4~1 7 V 19-2 2^fc« 

SS©MttJ^SrA^l t-TS^ 1 <D NAND HIS&i:> iffilESS 2 ©«8Kas#*&£ftfl& 
IB u^3fiifeA*{t#©R*s»-'§ r BW2 wvw^ife W2ffS ^-OIEtem i: HilfBSS 
3<D^SlIll^(D»(±i^«rA^<i:-t-6^2(D NAND E&g^ 2 <Df|»5 

#t^$nfltf!5# NAND [sISSI±l^^A^i:-rS2^±^^-^^b^ , 9. StT 
fZmiRT*m2<D NAND HJKi: MIB 2£JUbZM > <D#tltfJ« *S:^T 
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50© l/^/l^&lHlSgtf)^ te, mm 14-17, 1 9 - 2 2 3: fete 

24-27 ic*sv vr , wiawwiaiswu stnasg 2 $ nutria w</^ 

mA^-ft -astern i: stria i^^^ffi^ft-^^E^f # £ striae 3 or^sid 

mtfe £ nstria v^</i^«A^jft^iEtem# £ stria ^^m^ii #<D^fem 

#£lltfiBf& 3 ©B^llIK©^W^*fett^©R<EfS#«:A^ ti-S NOR HISS 
£ . Striae 2 05®Bj6S«|&$m&IB# NOR IHS§ttJ^?:A^ k-TZ 2 £Ukt>-< V 

e, & u x gits nor msg i: stria-r w«— * (D^-mtim^^r 
xtjy^ti^^^>uwm^t^xmtiu Mia nor w&<o%r\&t>m%r* 

5i<d w</vmm\&<D&w »#>s is 3 . 6-9 stria 
s^msgte, gnd nny-^ws, s<^^-f^^ striae 

^/vgBfe=»TE&a> GND iSiStKW^m n-MOS 

k-rz and-nor w&t. mB^2(DmM^W!^nmm^^^w^tsm^r 
<Dm$m%- k stria i/^vwm&Mt^iEmm^ t stream 3 <Dtig&m&v>m®m 

t}%Xtik-rz> NAND m&k, SufB^ 2 OSHi s M £ fiZ:th^ti<DM%e. 

nand [ai^w^^A^ti-^ 2^±©-r ^^b^^s Stria and-nor e 

$&k NAND ^^^2^0^^— ^©❖ttl^-^Sr^Ty^J:^/ 

^tz&rfjvpy^mm^k bxffi^ u mria-r >v<~* ©#ffi^ff #srSuia v 

f»^5 3©u^^aaftaII»©»Wtts S»3W3 9K£J^T. Stria OR-NAND 
[HlSSi: NOR rnH&^Stjfa-f #<D&mtli$ tt-ftVT yZf&£X*/i£td&Zf 

/uy^^ftij#ft#tb-ca^u stria or-nand msst nor msg^w^f 
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iitsiio) and-nor @g&£, rnmm2<D%mf}m^nmmu^^mA 
um^vE&m^zmi ^^m^m^owm^ws^ 3 ©imsiES© 

<Dm%*mte2timsMl35£V&2V>& AND-NOR ^©HtfJ&A^fcT* 

2 u±© 4 >x- 9 K 0 . mmm 1 Rtm 2 © and-nor m&o&v&tim 

p-MOS fflKW y SSH^^SaRS 2 JJJLL© p-MOS ^ 5, ft 5 31 1: fcf 
OR-NAND iHl&i:, Mi5^2 0D«M* 5 ^$niulB^-<;V^A^#-^©IE^ 

{a^tfriai^;i^#im#«^©£^^ 

*i:-r?>^2© OR-NAND ElKfc, «ria»2©*iSA $ «l&SntW5»lR^ 
2©# OR-NAND lsl^ffi^ : S:A^i:'r«2^±©W fTSB2 

tttlii^U ffia OR-NAND lsl^i&ttS^^«:fnEU^^Ife=iTlHlK^J 
ItulESg 2 ©tic V IMBiWtfEIKfr & oWttC^- b 

flusE^i^^&tB^H'tffc© p-mos © f u-r va^t^sns 2 &-t© 

p-MOS fr5>45Ci:%««[i:t5. 



WO 2004/040765 



T/JP2003/013931 



16 

3<DWm®&<DW<®&tl&tz\Z*®Kmm j $*Al)£T% AND-NOR \b\&£, 
SrgB*2©««3mil&SniWB# AND-NOR EH&HtfJ&A^fcrS-f V/*-* 

- h ig^j&MWB l^A^afctB^fc* K W ^^^nS 2 J2Lb©n-MOS 

9~i l&fewt, iwaii2 0*«*H^snitriBi'^^^*«#©s^ 
ttttio or-nand nisst. iuis^2CDm^A s ^snfnau^;^^iA 
iw»m**A*fc-ra*2© or-nand eik* twa*iatm2© 

OR-NAND m&CD&mtim^&'fA'T 9 7i5£Xf/&.tc\f7A?'V>®mm j $ 

tLxmtJL. mm or-nand m^cD^ttitim^wmu^mm^rmmu 

fflT^5 8©U^a»lHllS©ISM»,»*«4--7*fctt9~l i c&^-t. 

fnE#j»iii»a:, me* 2 0^mtm^nmm v-ovuwLKiim^oiEmm^ 
i:fna u^;u^ffi^OT0Ste^-t^iu!5m3 <z>Mmm«Kz>«nwm* * » j e 

©S^-^^A^Jii-r^ AND-NOR B&i:, «T8Bai2©*SiA 5 iftt&Sn«nEU 

mm^o^mmti^tc^^Rmm^Atiii-r^ and-nor aula 
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»2©«fcftSttl&*HliWB* AND-NOR ®&mt)&AtJ k-f%4 

m&m 5 9 v-</^m[Hi5§^p^{^f*^4 ~ 7 9 ~ 1 1 ^wc, 
t me, \"<;\<m&m*>m&<DjEmm%- 1 mmwi 3 (ommmi&vmmmti t 

%At)bi-Z> OR-NAND lUS&^fe^^s SulB OR-NAND |gg&©3-tfl;*Jfi 

n&m 6 0(D u^/i^&m®<D&wte.m%& i^n^m^Tmvttts^i^ 1 . 

3,10,5 9&fcte6 0{d*3V>T. 2^±omi<^p-MOS 3&>bfr3p-MOS ^ 
o^y^yf^ 2J£Lh£>n-MOS 3^b&5^f&n-MOS i N fg2</02J^ 
±cOp-MOS frtbts:*), HtriBp-MOS ^ p*;*7 yzffr? y^tk ffl&Wi2<D 

g^n, stFia^2 60p-Mos nmm2(DmMK^v^>^w. atria w< 

8(1*3® 6 1 W;v2HftEI&©3BiB ^ » 1 <0«» W£ $ *i 3 » i cof^lla] 

lass <b > buis^ 2 om^w * n i"^/nafeArtflr -*§• t Hfris t^A-^rn^t 
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t Btna v^7i^giftw^m#©iEtef&# i Hulas? 3 oiote^omw^ * a^ t 

fSll© OR-NAND lelSgi:, HulSIH 2 ©S^^^&^nBulB^/i^^A^ 

m -§-0 jEteft# t Mia v^^/i««w^jflr -^osfefs-^ £ Huism 3 (D^amss^*«j 

Wmjl&XJlbirZ>Wi2<D OR-NAND fc&fB# 1 RtJ^ 2 tf> 

OR-NAND \B\&<D&mtlit%-&7'/l'T y tzJ&zfjv? £ ^{MftHI-g- 

£ LTW^U ftulB OR-NAND B8&©#ttt;*jfll -^SrlWBV"<^3aft=TiaB8«i 

tL^/v^v^mm-t, fuisGND ratcy— ^se^a^ HuiB^iHisgd^o^j 

SfcfcJSB 3 0^/^miUS§0^(iJt^6 1 K:S3V^x«W2««IISIKWu 
HUlB^J#laIS§f^> HulBSf! 2 Offl» § #y& $ tlBtjIB l^l^&A;ft{l#0^teffi 

-tZWi 1<D OR-NAND UlSgiu. 1ffie&2<DWm*i^£frB^^'^&J<t> 
'fflmt>%AJj£-tZ>Wi2 <D OR-NAND IHS§ri>k& 9 , flfrfBSS 1 Xtfjg 2 <D 

OR-NAND m&oi&mjjm^&^T y^^/%it\t-f^^t7^w^ ! m^ 

LVXmtlU HulS OR-NAND iHlKO^W^fll-^SrB&iB^/v^gife^TIslKfttf 

fefiTvuy^^ieiistt, MisGND a»:y— xttitrFtK mmwwmfrt><Dm 

J£A±o n -MOS d^^ri <§r<RM* £ -T 5 0 

»jfc®6 40W^/W^lH]Sg0^^lt*3S2. 7~9^fc«6 1(C*3V^> 

icy- hWT-&+ 1fflfc^Ji&&=T®&<DWM&Sfrlz KK^«$ti 
fcp-MOS SrffiV^r.i:S:«K»i:-t-5o 
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£>^felf A^J it5 2 £LL<£ NOR tU&g £ > SulS^ 2 (DtS^M £ HfufB 
i^/w^A^f lE^f t HiilS i/^^^ffi^jf^-co^^f-^- 1 fulEff 3 
<Z)f^S[ll^fiJ^W^^^^^^t#^A^i:-r^ NOR m&bfrbte*). 

HutfiNOR ®&<D&ititim^*ffifz^^&=7®mmm-f§rt u-cm^u-c 
A^m#.^k^f#^Hm^^^ffl^t^E^f^^^m3^aEi^ 

<D®m&tJ&Ktlt-tZ> NAND . 2 ©11^^^ ttSul2# 

<5o 
So 
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inn $ i (Dmm&ntt zx-mmztiz wwHfc=» naKoH i 3 ©sy 
in i 9 it 35 1 ©iSflBgffifc if-ettffl $ n s w</uaafc=* r msg£>0 15©$ 

mBUG>#J$r^H"lH|ggl2'C&3o 

in 2 o it &§m<o v^was&niftofs 2 (DmM<Dj&nfciotf z>m&ffl&7j*i- 
in 2 4 n ^m<o i"</^mm&<D$& s (Dmm^mm^^-f zm&M&TF* 

02 511 Sfl 3 ©IU(^1l|3& if $ tLSiW»lHlK©^*:7rrriElKBI"Cfc 5„ 

Tjk-fm&mxhZo 

02 7ft m 3 ©HHB&IUft ^mffiffl StLSiW»iaKSr«l5JW"5 NAND [elSg 
m 2 8 ft *38Wo i"<;ism%lB\&<Ot5 3 (D^WfMsrmfcW&Ttt ? 4^ 
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0 2 9 ft s& 3 <Dmmmt£b*\z.@.mznz>-7/isT y7i7;\s7v^m&m\<n 

@3 0(1^3 OlSKBTgftgfc i£\z.mm £ft%zf/isT y 717)^7 v ^m&<o £ b 

031 ft m3(Dmt^mm^timm^^7^Ty7/7^7^>m^<D^ b 

0 3 2 ft i§ 3 <DH«fi& if Ktim £ n^$'J^l[H]5§0!giJ^J^^i-lE]SSEl-t? 

in 3 3 ft m 3 ztzmm £ tva 5/ 7/7^7 v ^m^<om 

i3 4it i3 (ommmti: tiz.mm &nz> f^r y 7/7>\>7*? ^mss©^ 
@3 5it b 3 (Dmmmte ti^m zn^^Ty 7/7^7 * >ms§o $ 

03 6(1 m 3 c^J&g^ft if fC^B £ ~?JVT y 7/7^7 V >m^<0 £ 

0 3 7 ft ffS 5 OlH^Sft if T[H]|^^!l^^-riH] 

0 3 8 ft IB 3 ^Ulli^S^ if l^ffi $^S^lHlS§OS'JoM^-riHlS&IllT* 

IU 3 9 ft m 3 (DH^®^ if^^ffl $ tl5 y 7/7>v7 tp ^%<D £ 

040ft ^3<D^»^iflC^$tl5^T^^/^^^VIfi]S&^$ 
6>^B'J©ffil4r7rt"lelKSI"T?fcSo 

@4 2ii ms (onmmtz ti^m •&tiz>-7^r y 7/7^7 v ^msgo $ 
hi 4 3 ft ^3 ©wi* if j^ffiffl $ fiznimm&<o £ e> rajoflisr^-riH] 

0 4 5 ft ^3 (Diu^ii^ if izngffl $ tL^>aij^iH]ss^ $ e> t-su (om^TT^rm 

S§0T*&>5 O 

04 6ft ^3^^JS^Ii^if(^ffl$nSftiJ^lIllK«r*^i-SNOR 
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0 4 8 *4, JM ^HJf^Hi^ iffcttffl $nSft"J«ilHlK^JS:^i-|ll8SHT?*> So 

in 5 0 ft, fu $n5^ij^iHiss^*^-rs and-nor 

HI 5 1 ft, m4MWMW.(DU^jum.^^W}iP^l^-r^^ ^ v^-y— h 
053H »4©IIJi^Ji*^^$tL5^ry^/^v^l>^lElKO^ 

05414^4 owi/j: zK&m ztizfflfflm&nft&M&TFtm&m-v 

05 514, ^4^i»m^i-iM^tLS^T^y , /^^^^lHlSS^'J 

0 5 6 *4, as 4 ©iss&gflgfc if k^jb $ n5ffifl»ni»&©sij©0!iS:^MHiK0-e 

0 5 7 {4, ffi 4 0§£&&£H& tl^m $ 5fli!l$PlHlSg<Z> $ b CTJOWS^-lHl 

sS0-e*>5o 

0 5 9 m 4 ©na^m* if \z&m &inzfflmm&&m&rrz or-nand 

06 2t4, m4(D^»^^^ffl$ns.^ii]^^^J^-t-iH3SS0-e 

0 6 4 (4, .*38^<7> w</v^&[H]8gtf>fS 5 <D^*S^S^^J^^i~H"t?*> 

So 
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06 811 If? 5 W»l^ifl:^ ^^5$iJ^IHfi§<Z)$ b^giJ^JSr^f m 
0 6 9 fl 5 <£>m&£Sfc if $tLS»WlHlK(Z> $ <b\Z.W\<DM&7M-m 

8&0-C*>5 o 
HI 7 ltt, ff|5<£|lW#ifti:l-te^ 

hi 7 2 fi ^5 ©njEf^ii3& z\z&m £ nsftiwuiKo $ & \zs»\<rmi^tm 

B7 3H ffl 5 ©HJ^Uft if K'&ffl §ti5WHI8S© $ b \z%\l<omt:^rt^\ 
&0-C*>5. 

So 

07 5(1 ^6 (Dmxmmtz zxtim isn%nmm&<om*7MrwBmx*&2> 0 
B7 6ii m6 (omsmfe XKJsm i$fr%Mwm&mwm*7Mrmmx 

<fo<5 0 

H77H m 6 ©h«^iiij& if khee ^Mmm^(om<om^-rm^mx 

<fo<5o 

m 8 o fi a; e (onmmte z\z&m ZMWNmj&o £ & wwoflisrwrf ia 

0 8 1 n ^6 ©^JteftHisfc if Steffi $nsflnj»iaK^> £ bvemoMfrFtm 
mmxhZo 

B8 2I1 m 6 (ommmtz iffc&m & ti&wmmi&<o $ e> raw ©morris] 

5o 
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08 5(1 H 7 <D$m<OMM<D ^^^Wm&tDWjfEM&TM-fJ ^ 
f3(t ;7^T;y^/^^>^5&T-fc3o W3-in -fnsryTW&T! 

wi m *i©ateaiHiK"x?fc5. wi 2d »2©^sieik"c*>«. w 
^fiswov^/vastftiBissn wvnaft^rnns^GND sjs*?-*: gnd 

n^fru ^iom^J^i-SI^«JMf#^<tt)^Niii^^7(^^)u ISi 

item &mn-tz> a t£o-c, vftit&jtimsifflifM^ w/i^m®j^B#o®£ 
<miumm> 

# w^vaaftHll&n SB l ©ffiK(VDDI^*s#fe|i&$^5IB 1 <^f^S[HS§ 11© 

M^tsto-efe^ rcDu^i^^mssn ^/vtcifeaTiaKiSr^ 

So 

l O^SIeISS 1 1 frt><0%i 1 (DHIWKDfef (t 5 — 0NL,INLB) 
^<Jl<m&Mtl& OUTH,OUTHB X^-T) 0 

®&i<d gnd gnd mm.t(Dm^m 3 e>gftsn]& 1 3 %**><owr 

fg#CE0)lc: «fc U fjUj^tiS*^ y^HIS& lot, 3 
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X*/*L tzM&JV? $ VlUgg 3 t fit, mi <DW&(VDDti &$m~f- S Kti. ^ 3 <D 
f&31le]Sgl 3\ZL£oXtiffl£]n* mi<DmMVD'D'0*#7'i- Stifle -bhfr 
Zfrx-tv ^f-mtk 1 0 U * 1^7 tVT y -fa «fc ItXirffl'? *? 

smsgi 2}c#t^$tt?.„ 

(VDDH)$^K y — ^SH^SrSSK U l/^^^ffi^COUTHB.OUTH)^-^^ 

ntcggft^n/t k w y7VH*«ufc 2j^± (m 

-Cfi 2) Op-MOS (p-MOS f7^?©rh JBJTn ^iCp-MOS £3Bflt 
"t"«5o n-MOS b^^^^^^tvn-MOS ir^lE-f 5J 1 1 0 1 W</W 

(OUTHB , OUTH) ©-t^tuSr K W U INL 

b^fcSSftUGND 1 1 l£ry— *$H4dg$eUt n-MOS 1 1 0 

2 r<D n-MOS 1 1 0 2©y^Xi© GND mM'Jl 111 

^ LfclHlg&BISrEI 5 lC7jH~o ^t's SulB n-MOS 1 1 0 2<£>y— *M<D GND M 
MO llli SraSfc^gBif&bytiaKBISrH 6 fc^-To 

HI 4 o W/i^lfclElfi&tzHSffl $ n 5 HI 7 fc^W;* >f ^ms§ loit El 6 -en 
hubS n-MOS ©y-^fliOGND «^>^iBlftd^^ H 7 

tv^„ ism ^-Ty^mssfii^ftbtLS^ 

^/v^=TIU!^lT*f*s 2{@ ( 2J£^Jb) ®^>f y^-EIK^s W</^&=TIe] 
8§ 1 <^^- n-MOS Slc3fS?«^gSR$^ ^-f SAHIBS 1 0 &*j*?-5 n-MOS 1 
0 1-l€y-m GND (85*6) KLgaKSftSo ^s^hik 
<D n-MOS 1 0 1 — 1 05 GND — (DW3t± 112lt BUfflidKafct-S^ *>3V^ 

*5sw© ^/HSgtfeiaK© i nw^ic^ ^nsw s/^rnss 3-111 

DDEOSr-tn^enoy— ^JffF-lcgSKU % 3 OttSHII^ 1 3 j5>b<Dffl»»-S-El 
Sr-tn^tLO^— h^iCWVWSaftW^C OUTH : out-high signal, OUTH 
B : out-high bar signal )©-fcft-e*L£\ ttv^fHD KW ^ig^gSSfcLfc 2 

(2» © p-mos i 3 o ia>e>fc*„ r^^ryyuiKSrffiv^^ssw 
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m4<D&mmm&. #^3(d^sihissi 3« n if?i©mMvDDL)©$ij®K: 

^£teii:^P#.Lftv^-c\ ^^B&i-6 0 &*5. r©$iJMf-^EO,El SrfcH 
^i-5m3«SH]S§l 3^«aH]S§om^> <k&©t>©£^m-<5-£:# 

-eou^</^^15#"efc'5^T% WVV^^A;^ INL (IN low signal ) i: IN 
LB (IN low bar signal ) W. 1 <DW®k WVU-eH®)A;>7 $ n> High WW 
(DA^-T^n-MOS icgSK^nSffilOttl^ (OUTH*fc«OUTHB)^Low ^§1 
£*U RMmtDltiMOTJTHB tUtft OUTH) 2 ©liV^l'© High 

— ^\ ^IeISS lot "7 AST y -fZ-ffls?*? ^WSk 3 t Sr^t? wvi^lfe 

1 <©®g VDDL iS^-^fg©^ IS 3 <DffiiWm& 1 3 ©ffelftlfB-S- eo,ei « 

High u-c*5 t>> ^ y i o ffi on w^ffi-efc t> > y 

A,? t7 ^m$k 3 tf* OFF <DtfiWre&> Si:, HI 9 i w*/U30*S&ftsS:?T 5 . 

£l©WKVDDLl 2 «r*7lC»««fU *i\ flJ»fi#E0,El SrLow 
fcSJDJM.. ^-Y s y^"Ifi]SS 105: OFF i^U •J'jvT * 
ONVtmX\ wt/v3EJft|llKojrii«aE*BJ&ih-^5— ^ wvv38ftffl;*j(OTJT 
H,OUTHB)Sr^fteftHigh ^H^-f^o 

r.*UJl «fc 9 s VDDL %*Z7\Z. LfcK&fc W/i^mA^(INL,INLB)d^^<i: ft 

|gi:^So «>C^»l ©«g VDDL Sr^-WSBS. VDDL &*>\*X&lE\* 
tzMi, fflWm-& E0,E 1 £ High D ~?)VT v -fZ-ffls? V i/mnt* OF 
F. ^IUS§£: ON T\ wvugH&A2jli:fEv\ wvi^&ffl^j©— MOV 
TtOtftt-ftf^f-^ 09t UrMH^ LT wwaafcSMe&ff 5 o 

-©J: 5 K> mi ©MSI VDDL ^ yfiK 101: OFF 
fc: L> ~ff^T v V y@B 3 &r ON LtV^<DT% WVWgS&A 

t^oT, 0>mMtt~f-Z LSI tfcott), ^Fttffi 7^«^7t5r 
UTH f£tttfSf& 2 (DfiSEBS 1 1 • tfc t x.ff % 01 1> El 1 3 
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OUTH;£ fete OUTHB <Dfr<omt)&Mr*Z&&)* Hll It- 
^i-j: 5 l£ s p-MOS 1 0 1 1 fiO^-Srftffl LfclUK^JEUT t «tV\ $ & 
tu^^^ittM^i: (OUTH t OUTHB <D 2 o©flt 

te\ mi 2^^H~J:5^ zfjvTvZf p-MOSi o l 3 o lt^imtzfj^y^^ 
n-MOSl 0 13 0'2frimt. n-MOS 1 0 1 3 0 2 (Off— WmmZ-WLtt btL 
SSftflf^iS^^ V*— * 1 0 1 30 3i -itt*f5 0 

W/W^tfcl^co OUTH High. Xtt, OUTHB ^Low flSj&^ft 
^^^(i, 013 \ZLtM~£ 0 1 o<Z) n-MOS 1 01 302^ UMt^rRU 
1 0 1 3 0 3 irSr^r-t-S^y^visIK^fjEMi-Swfcfc-CtS, 

;V<?V^m&t LTtffl LfcB# N |g 3 ©»SlHlg5fl!l^^Bft!l«KS^S:tti^I-t-«» 
^Ui. El 1 Z<D-7j\"y?^m&M^/<— * 1 0 1 3 0 3tt3FIS£:&5. 

w</i^&= rings i is 1 4 ~ i 9 <z>v vf*u&» i -oroiaBS 1 i-^js-t* 

SrimS, Ml 5,01 7*/tf±01 9 \z.7Ftm&*:®Mirz>W&\z. 

GND ftij— (D 2 o^^tLfc n-MOS i>5>OIH^It 12 7 KtMt^ s>^HI 
SSI 0^M?iJ^^^H5c -tOlS^ *W s^EKS 1 OOW^flfl-CifeS GND 
^©SUBtl GND ^(30^^'J^^ : fToT 1 bJ;<s #iHbb-c 

i otf>i£i§ia,m£ ut gnd tcggarrs - 1 <b-c-# 5 e 

UlSSSr^b-CVNS^ - ©f&IUPfi -^-EO St^wT^ El «rfflv^^ird^#s 
S&fcU wtLb^^ff-^CEOB, ElB^JlV^ri^T'tSo &*5m<PHi£^ 
Si-joV^> ftflftKg-i-EOfiJ^OEl fc6VM*E2ftiJMf-^> r^bO^ff-^OB 
OB. E1B . E2B)&, JSiJBV^itfc-CtSa 

r£fcT*#, OT©»llCfcV^, -tf>E0Oftfr , 9^E2£rfflVvC 

<%2%wm> 

*58w^«s i^i^mmss^ii 2 (Dmnmmt u-c, m 2 0 twr «t 5 ^> 

w^^n TOSS 1 ^/WTy^iV/Sfctt^'^^lHlK 3 * 
^ElB&l Oir&WUCV^ ttt*WitH ^^s/^IH8Sl 0$r, ft 2 

cvddh) ^ 1^/1^*3 TiiiKi^fla^^^^Ra^aaitts^^t)^ 
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•fjvr v ^Ih1S§ 3 StTVI/^ ^IhISS 3-2 (fc t Tttm 2 2 £fctt 

i22 3) o^^je-rsrt^-e^So m2mm : mm<Dz.<D£ott:u'<ji>m&iEi 

w</v^&Eel3§£: GND b(Dmi~mttbfo%WiimfaMW<DMJ&bmts:Y) . *4 
v^Wl&tK VDDH 4: W/i^ElfeaTiaJSioratJiBftttb^ wwag*=»Tia 
1 ©Bft3IIIB&a> b ffl^l INL . INLB ^rA^J U » 2 OflfeSlBlgg 

H21H; m 2 0 K^i-Ji! 2 HJ^Ii^S u^/i^^ms^tc^ffl $ *l5 ^ 
yflUKio©!^^. r.©^-f y^EiKi oft, w*/i/3Hfc=iTiilg&i • 
(DWmi&tt K W :/$H4-. » 3 <D!MIh]3§ I3^b (D$iJWf E0 M ^ 

hffiZ-K. *2 0fl3gVDDHS:y— ^SS^ (0 2 1©S#HS) 
fcgSfcUS: p-MOS 110 0 1 «r*Pt-3o 

^fcEl 2 2 iCTT^r J: 5 EI 2 o ic^H" v*/i^&lUg&l2H£ffl 
^H1S§ 3-2 »l£JTF©.fc 5 Ki#/&£*vrv^ 0 GND WM^ti^n 

cy-^i«u ^3«sni^i 3^bo$iMf^-Ei^^-^m 

fUSr^tl-etl© K W ^i&^-SSBt bfe 2 « (2 £AJi) © n-MOS 3 0 1^ 

r. © «t 5 j: t>\ atrsfc Lfcsg i (omw&m t wm<o9m&mr t$frz> 0 
^mmmx-mmistiz^yv^mm 3 - 2 outh fc 

n-Mos 103-201 (1 m<D&) 1 4 v*-* t &m^tz.®mz%M L 

UTH^TcttOUTHB ©^M4o) t tii^Sr^ti w 5, £ 
^«^m«fcoTtts Pfcfr (OUTH&itFOUTHB ) «rffl;*rt-5«*ric«r&flH-3 
£ t So ^^H^^-C^B 3 ©9tellHJKA>fe©«!lfflHt#E0 £r/f^T 
>y^|iI8S^J^lb-rv^5^ N ~<Z>ftJ$Hf-5§-E0 ^ft;tTEl SrfflV^Ts ffi#P 

1 HJfi^flg^&IB 2 HJfc^lH^©*^ s^HBS lot, w</i/3afc=Tlfilg& 1 
h<owmm&.<oV££. (^yfUl^iOSrs jpS2^IH3E (VDDH) w</v^ 
Jfe=*Tlfi)&l ^©IBimKJtsaEM) tiu KTl!i|ftW"*"5JI53^bKS7*SteKKItf 

<^3^«^> 
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ti5ftimm&2£t&2<Dm cvddh) ^^^ns^r^^/^^^visi 

If! 2 <0m8g#0le*&£*i3 v^'MA^ £ , W/^mtfci^ % 3 (£>!&SIhIS§ 1 
3 frth <Dffl@MM& E2 £ A?7 LTVWT y -fZ-ffr? V VHJS§ 3 — (Dffl&m ^<C0, 

ci,c2,c3) srtttfr$-5ftijnpnig& 2^,12 ©m^^^^j^iiuss 2 

HKi -*r(C0,Cl,C2,C3) i^3 0^iIHS§l 3*»fe©WHWS#Bl ir^rA^UtU^l 

in 2 5 ^-ri 5 0 2 4 tc^t^i^mmsst-igffl ^ns^mss 2 « 

i: OUTHB t E2 SrA^i: L CO &mtlb'tZ>M 1 <^ NAND ESS 1 0 3 2 0 1 

k,m2(DmMtimmzftWLB t outh %ajj t \^ ci &mt>k-rz>M 

2 CO NAND HUES 1 0 3 2 0 2 CO ^rA^i: L C3 ^rtti^J ir-fS^ J"*— 9 1 
0 3 2 2 3<h. CI ^7<hh. LC2 £rfcfc};fr£"t~<5-l' l"*'—? 1 03 2 24t^ 

m»J^£fT 5 ill om^le: £ 9 Jjttft^aSffrt* l^/^^A^ (ENL.INLB) 
aSFJ£©H$KIOT £ fc SifeS^— h ©JCiimgE^s $iJfPA;*J E2 3r A# it5N 
AND HISSl 03201, 103202 Sr^tSn t \££ o-Cfif&rLTV^o 

0 2 6 ^T^-f-J: 0 2 4 ^^-f W^waaftE&fcffi/B $tb5^/VT v~f/ 

-f>v?Vsm&Z (5fflfflm& (C0~C3£E1) A*K 2flT# (OUTHisJ:^ 

fete OUTHB ) 5 r. t ^"C# 5 ~7)VT y rf/'fA'? V 3 ) 

0—^tt£JLTOJ:5^#^*ttt:v^5o »2©«K(VDDfl)Sry-^ 
CO h«m^ OUTH «: K W >*SWg§fcL.fc p-MOS 10 3 

301t, £2©«SCVDDH)&y-*«BW:. Cl&^—bffiHH^ OUTHB 
£• K W >*T-^SSI*Lfe p-MOS 1 03 302i:, £2 com^CVDDBDSr^tt 
^nc»y— ^^f-f^ El ^ttimo^- OUTHi:OUTHB& 
KW^^dgMLfc2£LL (2fi) p-MOS 1 0 3 3 0 3 GND WM 
^iS^l-s 02 Sry— bJB^m, OUTH £r KWi«Fi'^tfc n-MO 
Sl03304t, GNDii^y-«^ 03 YV&tt, OUTHB 

£ KW V&Smd^Lfc n-MOS 1 0 3 3 0 5 £: 

*HJfiJ^ffi9lM^SrlftK-t"5o 0 2 5 WJ^i|slSg2T^-rE2 — (Low ) 
K-Tftiix 026O C0~C3 ^rA^J MOS h 7 i'S?* * ( 1 0 3 3 0 1 ~ 
2*5J;U*1 0 3 3 0 4~5) \±-£XJT7 (OFF) btz*) . r ©B#|^il^ Low <h 
ft 5 El jxfe^T y^/^/^^^lHlK 2©2o ( 2 J£A_t : lift) <0 

p-MOS 1 0 3 3 0 3 fi^->- (ON) t <9 . OUTH i: OUTHB £ £ fcyVi'T 

^yit^ (High) tcs^-r^o 
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L-CH 1 0 o (C N mi <DWEL VDDL J&S^-^^WBOI*^, I3©i 
3glU3§ 13^ <£>MM1 # E0.E1 High LT*3 D . ^^OSS 10^ 

ON OD^-Cfc 9 n ~?JVT y -f/-f)V? $ 3 ^ OFF Wtltfc 5 £: # 
u^^mAtlit ^ INL i INLB 1 «R^^^t? w<a3B&=i TEgS 1 1- 
mhAJj^nZt, l^/i^&=T[II&§2l*3(ZVM' (High) &AtiirZ> n-MOS 
tC^$n5ffi!l^tfcJ^ (OUTH ^TmOUTHB ) tfSn- (Low) \z5\£t6b 
%5)t^tB^ 5 . ^2©liv^/W High \^\%±.tfbftZ)W]fEb?J: 

SBlW^VDDL&^ttS^SBU *i\ ftJ^Hf # E0.E1 £Low ^ 
s/^EBSl OS: OFF ~7jVT y & i^IllSS 3 £: ON 

H,OUTHB)£^n^ftHigh ^@^i~5 0 

rtU- £ «5 . VDDL tt7 \z. L fcBSSK lx^</i^^A^lClNL,INLB)^^^ t ft 
o-Ct>> Kiim^i:{±S^J^>^o# (^-^-^-7©^^t)#^«9) SrB&JtpJ 
IBfcftS. ^^l^mMVDDL^^^a^-f-^^ ^-fVDDL^^^ 
5£ LT2c^£«:^ MWt E0.E1 S: High \z.® 9 3&;t, zfA/T y ~f/rf^¥ 
(OFF ) fciU *J y^®&&*^ (ON) I'tt, w<;i^m 

CL<Z>£5K:, *lO«SVDnLSrM«i-rSi»l^ ^sxf®Kl O&OFF 
U "ftVT y -f/zfjv^ ^lUSS 3 & ON U"CV^5©t\ w</i^&A 

tot, #m^^-T5 LSI -Cfco-Cb, Wffl^n jy^©«|gS:^-7i-5r. 

t«!^£> ^/waeiftiaKt-ftffl $*L5MflPnrc& 2 srfltefc-rsei 2 

5 (C^-T NAND 103201, 103202 <Dffi&M&m 2 7 tC^i"o & 
Hfc*5V^ MWt*E2 ttffl^agm&^ft&iiV^ n-MOS 103001-6 (* 
fclil 0 300 2-6) IC^MLTV^,, ^tbtt, E 2 jf iiSMI^JftHiV^ 
r <D<fc ? ^^^^Ifg-efe5 0 i^(c^/^^A^(INL > INLB)«3S^» 
3&S#o< ttj^WT-^Cl^V ^ n-MOS 1 0 3 0 0 1-4 (3=fctel 0 300 2-4) 
^gSKLTV>5. wn«m^ : P^b^V> n-MOS ^^i-S^^tk^-C^— 
hii&&'>ft < -T S r. i: anqlg&7t£>T*&5o U v^</^SE*A^Jf±JB 1 com 
iH W</UT*fc SB 2 com^ t Otra^f < fco £> 3 V n-MOS 
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7h N V^f^^^$ti5 p-MOS J3u w</i^&A;^High 1/^/^5 
fjf§2<Dm^T*V^ft^f;:£\ p-MOS K-ft^io-CfiOFF n-MOS (3 

+#ON-tH\ NANDSj^ffl^^^SnTHgtt^fea^^f^ p-MOS (D^ 

mU^mM £i3rfc V > *tJS&1-5 n-MOS <D W/L Sr^# < bfc 0 Mfflttrtt&d* 

WaMW)fc&iqifex*hoXi>, p-MOS OW/L £vh£< b/c«9 s RMtS:^ (00*. 

itiots NAND y — * SrW^J-r 5 - 1 5. 

^(VDDD^^xd^-CH 3 (DfMlnlSg 1 3 ^b©IW»fll#CE03l32)* s Hig 

UTHB,OUTH)^#b;Jx3o aiJ«!ES2^j:«9^/WTy^/ / ^^^^Iil 

m i (DmM(yDVL)%*7\z i,tz.m&\tt, *> e>*>c«> eo low k ur^-r 
j/tHK i o £^ \zl-t z> 1 1 h ^ ei * low k lt u^m&mJi (OUT 

H OUTHB ©ivf*!,**) High Kl^L-T^fe, £ 1 C»mM(VDDL)^^-7 

/l^t&ElSg (Df^StHlSg 1 1 ©SStt (A^) # s OUTH 0 2 9 

(C^-T 5/ Zf/Zfjv? fp ^laIS& 3 tegEM LT % \ OUTHB KtirtWffit 

CK7J) -rzm&ia-±, mmm^i htffi^wmznz p-mos ©k> 

^yffii 1 ^OU'ffiT^<, OUTHB fcgSBH"£o 

*3V>-C N OUTH High, OUTHB SrLow Kl@^-r5j&^£>3*§^i-te, ® 
3 0 £fctel3 3 1 K^T^T y^*5 J:t^/*fert:^^i>^0iS 3 1'fSt 
Tfc&V\, {i.tr©l^(ll^ 1/^«A^ INL , INLBO— 
« VDDL#J«i^t Low -?*> 3 £ £: dS^^njriifltSK^^SrBSJt-rSii^t- 
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*U EI3 2 tm3 3-ms 6fc3gJ£L"Ct>^ (3fHtm# (CO <h CI. C2 4: 
C3 &4fE> C0~C3 <Pffl>&3SW£;ft5 2frJ#lH# -§-4: El A*K 2 ft * (O 

tizfAs? V ^|U8§ 3 ) . E133-B136 ''^036 WS0>«*& &IH 2 6 *5 J: xm 2 
9~03 l©»fri:lRWre*)5. Buiabfcgl6, 15, 17, 19*75:141213 7 
lCSH"^^/^951ft= 1 TlHlgSl*rfflV\ -tOn-MOS ^-f yfElK 1 0 O n- 
MOS ^ft^ft^fcM^J^Lfcfc^fclf*, :©R»)t-tt4v\ 

$tL^»lHlS§ 2 4: ~7jVT yzf&XXt/tt.\S.-7jv?t7^ 
HISS 3 4: W/i^UBrf^^^^ * ^ ( 3 - 2 ) tifg<D^£lM£-r 5 <£ 5 
^fr^ifrM 3 8 4: HP 3 9 ~H1 4 2 - 4: t>T°# 5 0 

El 3 9-114 2^0&HH£©fli!Ml&f4. fi&!BUtEI'2 6. SI 2 9—13 3 

04 3H2I4 5-^05^<7>«&tgs IWt^ -We*Lig2 5, 03 2, 03 84: 

~<D04 3— i4 5^*3V^-C. 04 3 ~0 4 5 ICItjH" NOR |n]3g£>#iJ3:0 4 6 
id^i- 0 £©B4 6lE*5lvC, f&KBPft# E2B CE2 ©Steffi) tt. W^3«HPd* 
£>**>^ p-MOS 1 0 2 6 0 1 l-^U-CV^o :WiE 2 BOS®$Wt) 
ofct>tgV^«rC*>5„ * fc W</U»A^ClNL,INLB)3r, m^j Jfi^F-^attV ^ p- 

mos i:»5ritaot, ttj^c^^bisv^ p-mos [-mwft&m^vc 

High W*/va*fB 2 <£fl2£ttBE WW£ -CPJST't ft V ^ p-MOS ©ISMt ^ <fc 
oTteOFF iH\ ^fcn-MOS ON ^fcJ:9 NOR Ui^sffi 

S6^j&5»g-*sfc5«, ro^ldft, h&ISP«I^> p-MOS (D^-^r^M^/^^ 

&x*m$\UtemM^ : &K. ] o , ^-ran-Mos <^w/l u^^w^it^ 

'>£^5 ^ 4: fc:<fc 9 NOR WsW?*mt^Z> £ 5 f--T5o tt3SH1 s a s *rt& 
TfeoTt> p-MOS OW/L %'h£< bfc«9, HWB*^ (SS^VDDL-VDD 
H OTtt5„ 1-ftfc>*>. ffl*SrA4:U lft»fltS:JWlP**5 (buIBI^) ) ^ 
4:^ctoT, NOR V — ^fcWMi^fcSo 
*I*3*l5J©KtlSOKWT?»4, * 3 <7?^SIhIS§/5^ 5j W^J $ tLS^JMf # E0~E2 

ffii® niK-ctt E2 a M£n § ^ ^ 5, i o to eo tMum £ tt-canj^ $ n 

TV\Td&a*K:oV vrlftW LTV^o ±|abfcE0~E2(D^/UT5/ 
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TH If ^£fcte OUTHB fiffl5^ft< itlo^fc9 % fflrife Lfclfc 

<f&4mmm> 

■ *mw(D&4<DmM<Dj&mn. mm&m 2 ^.b^x^x, mom 

SIhISS I3^b OfttfUWt -*§• El Sr^Ptg- U 7i^o N ttVwt 5/ «t t*/* te^/u- 

® 4 8 ktm~z. 5 *na^«i^^ zti%fam\B\& 2 «t 5 icflij^ 

$n§ 0 t-fcfr*>. 0 2 5 \Ok^<Z> t , CO Srffi^rf-S NAND |slSg£ AND-NO 
R ISKfcSQEU E2 <DW&\t^r (E2B ) i <D AND-NOR NOR gff 

frlZ.Ml'tZo £ D E2 ri* Low lcsfc5 <b CO a* High l^S^U C3 jftS Lo 

|4 9|I*to ^Tfcr©*j*&tftlH-3o 0 3 oiit«rf*fc. El 

^sy— hdg^A^ftS p-MOS 1 0 3 3 2 2t,-f >v<— * 1 0 3 3 2 6 b, 
%(omjj$:ff— h1CT-\z.msi1rZ> n-MOS 1 0 3 3 2 5 b&Wl&f&Z.b&'Vg 
So fiU 03OilIl#^ > u^/^mA^J INL,INLB 1 ©ASK VD 

DL f&iJWK: Low T^ri i&sfiMuES *u JTii«SIE^^S:B5ih't-5*&^RR & 

048© AND-NOR m&Wu fc£ ^.tftc^cfj; 5 fc* £*T<£> <fc 5 fcm&Zn 

-cwSo #j«Kt^E2 ©sterna- E2B ^y- hiffi^mnrtZ p-M 

OS 1 0 2 S^KWMicEil^-S. ^tUSE 2 BOil»JW^v>fc«?-efe5o -fc© 
itti2 7<0NANDEft£lRl*rT?*>5o 05O^*5V^ 2f@tf>n-MOS 
^J^-tJl^^ INL or INLB OUTH or OUTHB bftoX^ZtK Z.ti 
tt. A^ff-^INL <h OUTH, INL «t OUTHB % INLB b OUTH, INLB b 
OUTHB <D\ ^flfr(Dm.3*&]p'£(DX?)\t J ^X$bZ> £. £ L-TV^o INL or 
INLB OUTH or OUTHB ft ^<Z>^fB Lfc^fcti:, *M3tt»-ef4, w<£> 
«t 5 jfcA^i&#Ol§L^^^>a:Sr3S*LTVN5 0 
04 7 ^7^i _ l^'</^^rlH]S§OS)f^M^r0 5 1 <D?4 ^ y^ft- h ^7Fi~o 

^mmmm\^m^th^mm^2 b^T^yzf^^^W3 bx^ 

u^<jummmcy/UT v7 (3-1) ttl«6W%38#$^rS £ 5 ic, » 1 ©®JK 
^-^Btic l~<A&»mti<D OUTH <D<^£ High W <MZ @£-T 54§-3i£. 
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tim 5 2 1 m 5 3 iZTF+m&iz&M lt t &v >. xmm&m-emm 

V vWM&Dtt&M U 'US 1 l"</*ttJ*0 OUTH £ High, 

OUTHB SrLow ^@^bfc*§^'te, *nai05 4, H5 5l^t@Kifiic 
Hfll-r ft V \ £ fc#ll»#i-Ci£ffl $ tl5W0S§ 2 te, H56-58© 
v vpjxd* l ot^M LT fti \ J: 5 telBE Ztitc wvuSHftUtttts ^ft 
-etl, 048, 052, 0 5 4 b/c<D £ fflSkfcWrfE b, ^Smf^lUSS 

0 5 6 — 5 8 \ZLtim£flX\t^Z> OR-NAND Hl&te, El 5 9 «fc 5 £*. 

T<&<t5K«f*$:ivcv^ 0 mm^^Ez yt&ttwmt 6 ii- 
046© NOR LalSS £ l^fll"T?S> 3„ 

*»!T*tI $ tiZ>%m®$& 2 W^^^^^T y -7 ( 3 - 1 ) 
«MB*^tW[^/^^v (3-2) «IB©^ttfmiB^«fc5^'io«as^-7^ 
Kll/^i^&tii^OOIJTH i: OUTHB £££ fcfcHigh fcl@j£-r£i§£\ £>3 
VMi^/uy^^ (3-2) "CLow ^H^-f-S^tm, 0 6 0 6 1 (31 . 

<»5»©gtt> 

ggftnriagg i ©w^ov^i^ttv^o -eofl&fcSrEi 6 4 i^i- 0 

*^T, 0 2 4 ICS* L-C*IJ®IU^ 2 tt WWSSfes TESS 1 &ftJ#p-T SftJWl 
C4, CStrfflScbTl^o 

@64© u^/v&ymmz&R&iiz u^^mk^ rmssf*, 06 5 k^-t «t 
&*h-0 1 8 HLit.\m i 9 ^mmmmxmm vitm&. mts^ k w 

C4, C5^£«9, Wmi-Z&SlZ&SHsX^Z. 

1z.tcu^/i'm&m®<Di&<nM1^M&7MrM 6 6 te^H". 0 6 6 ^^TM 
£ftTV^ftiJ$i|I|g&2fck 06 4(^-TJ:9^, £lT©J:5l«^Htv^o 
0 2 5 C3 £ C2 {dAP^T C4 £ C5 Zltit) bT 

l^o *IUS^tl8-Cftffl"e# STVUT As? tr^mik 3 ©»J*tt. 0 2 6 
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*mmnx*&m$tix^z>fflwm& 2 *m 6 6 tsHiiwwiags 2 ^ftx.r> 

&$£W-fZ> «t 5 (C-r^m^^«> HI 6 6 iC^i-M^IHSS^f^x.T, 068 Icfcte 
0 6 9 (c^i-i 5 fcEB&tftfcteagH-f-S r. t tfxg 5„ $ b K N w<>o^&B#lc 
77i^? ^ 3 - 2«M6 WSr38i([$^:S =t 5 HI 6 6 fc*HHsJfcPia8& 

idft^-c. @7o tattm 7 1 o ttm&mmzM'&tz r. * s 0 

£ fc, u^/i^^o^/WT s> T^fBfc ^7^£ ^3-2 tftfgfc JB W*i 

«U 0 6 6 ^-f-S)JW^ftx.T, 07 2*fcfi0 7 3 ^^-TlHlfiSfll^tC^M 

^SraHrt"a«t5^ 0 3 3~3 4&51M*03 5~3 6 C^A^^Hgt^ 

£>IHBgte, frJMf CO. Cl{f-§-^A^LTV^^ r.;h,«rC2s C3 left*.*: 
*£H:HU 0 3 9~4 2(D\^n^<DZfjVTy^XX^/^tz.\t.Zf;V^t7^mn 
OTtSrirmSo JErOffi. iftb<»fliPII]gg2 t^Ty^*5J:tJ«/* 

/i^^mss^^ ass) pTiB-e«>9, mbt>*»wic^**t«. s-t-st* 

ft#£: IT, fc 1 7L\-m 6 7 tc^f* 5 &0 6 6 t IrHSIIc C0~C5 ft # (^©itU 

©ffia«Kt ur co~c3 mw> *mi\-,tz.m&, 0 6 6 <n nand msstcft^ 

T NOR mSSSr^E Lfc*&£-©# WHlK©MS:^tf 5 £ t &X% 5 Q 0 6 
8K S ^(Dmommm^t Ut, CO, Cl{f-i§-«:^U NAND|I]Sg&51iRL.fc 
ffi«WIeIK©|fiJSr^-. B6 8£PMft(^ -tomoWJfflW LT, CO, Clfl# 
SriiiRL, NOR E8SS:381RL^:iW»lElK(O^ISrBI6 9^^-T„ OT, ^om<D 
ft/m&m-bVX^ C2, C3ff-S§-£5iiRL, NANDEKSra^bfeftlftllHlK^JSr 
0 7 0(1, *©te©»Wt-3-fc LT, C2, C3 ffiH§*atRU NOR mS&SrjltR 
Lfc^lU8S^JiSr0 7 l K?5H- 0 $ bi-, *oteoiW#f&#*rW^'*i'li: C4 
&«fctfC5{f ^<Z>^&§tfWf LTttWrTS NAND Ia]^j£©iH«J|el&tf>0!I«r 
0 7 2 (citf U NOR AI^«J^1IeIS§^0 7 3 ic^-To 

r <£> «t 5 &85 5 HM0mottf^l«^:^ INL *S Low , INLB a* High, O 
UTH * Low , OUTHB High <DW&, % 1 ©ttaHUS&rt* ftfc INL 
High (INLB ^Lo W ) £ ft 5 <b ^HISS 2 ^ © INL if A^l $ ft 
T CO ft -iHS&fcti^rr S„ r ©m^l $ftfc CO tt Low §rW^7 L"C OUTH ic^Sft 
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^fltz^T y7&£tf/ttJir?)\'?V^m& 3 1*9© p-MOS LT OU 

TH Sr^T y^^> 1 1 -bKftmtBim 2 <9 C3 teHigh £fcfcj;ft L^©,1£m> 
-7>VT y7&£Xf/-£tztezf/u¥$ ^IslSS 3 ^©OUTHB ti5 n-MOS 

LT OUTHB %^!>yU ft|$PII]j£ 2 U:£ 9 C4 teHigh £rffi7J L 
-C OUTHB K^^S^T it^/^fcf^/^^^lHjSS 3 F*3©p-M 
OS ^.^T y LT OUTHB (D~f)^T yzf&ffim L s u^/um^^ 

THlSgl(D«j^J:<9 OUTHB ^Low WbtiS i:. fii«lE]S§ 2 \z£ K) 
CO teHigh SrtH^ LT^T 5/^*3 J:t>V^fc:H-7 p /^?> ^ESg 3 rt<Dp-MOS 
<h ft 9. TVv-T y -7-$:%k7t Zbb-k fc, f&WIUSg 2 K X V C3 ft Low £ 
mt! LT^T y &&/-&tz.\lL-7)V*? <7 ^UlSg 3 ftcOn-MOS ft.*? i: ft 9 
-fjvy^ V&lt-x., ftJ^plUSg 2 £ 9 C4 \% Low %tti^J Ut^T $>:7°*5 £tJ* 
/^fcte://^!? ^Ie]S§ 3 1*9© pMOS v^n^r^h ^ LTs INL jjs 
High, INLB ifi Low „ OUTH 2>S High, OUTHB 1£ Low ^&5 0 

1 (Ds^SIh1S§ 4 l£ J: «9 INLB 7$S HighONL tf* Low) 
~ <7Mf-^A73 $ n-C^IUS§ 2d<£ 9> CI fi Low Srffi77 LT OUTHB idg 
g^^S^T yrf^ &XJ-/%tz\-i-7}V¥'?7^Tm I 3 [*]© p-MOS &*S\z.mfr 
LT OUTHB ^r^/WT y -?-tZ> 1 1 t>lz, fMlHlS§ 2 J: 9 C2 t± High SrfcHTa 
LT OUTH \Z&1fc£n%7/l'TyZf&&Xf/iZlZ.&7/i'dfy'^mV&3fon 
n-MOS ^ty^LT OUTH Sr7 p /v^!> > L^J^Pmig 2 >9 C5 teHigh 
£t±LtJLT OUTH \zm^^^/^TyZf^^XJ/^tz.^;V^^^^m^^ 
<D p-MOS y^%3-7fcW&VX OUTH ©^T^T'lrWjL |^B#{£1/ 
-<A^m=TH]!fg 1 ©tbffr-<fc 19 OUTH a* Low tc3l#T4f 6>fr5 ^ faJ^PlHJSS 
2 ^£9 CI ft High &mt)\^T7/l>Ty7&£T?/&tcteZf/^v'^&l&3ft 
<D p-MOS £ ft 9 Zf/^T y7*%kx.Z> 1 1 <b MESS 2 &c<£ 9 C2 

Low ^W^LT^/WTy^^T^/^Tt^/^^^lHlSgSrtO n-MOS f*^ 
-7bt£*)-7jvW^*W>7t^ WmmkX^Z V C5 teLow SrffiTjLT^Ty:/ 

&&n/tt\it7^<yyi>'m&zft<n p-mos ^^y^«^-^^^5o ttT 

INL # Low , INLB High, OUTH ri* Low N OUTHB High «i: ft 

* ) „ p-MOS ( h 7 ^v'^ * ) tt, -LIB Lfc «fc 5 ftl3 7 T^ £ ftSflteSSr&fli L 
tz.iM&\^-o\^xmm Lfc 0 La»Lte6*fe, n-MOS $r p-MOS KAtlW&Si.fctf 
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t outhb {t^<DW$t*&x-. meMhft<nmwx-i>^ ^(D^^^^jnm^xm 

[HSg 3 El &7Fmt-$-Z> b b h ~?JVT y^/^/^^^W 3 & 

in 7 5 ^-r i 5 m 7 4 \zmz> v"<;vuwm , &\^J% ^x^umm^ 

C4 £ C5 b*\tit}\^X\^o ^(Dm7 4Kmm^fl^^T^X^V 
£^[ElS§3te, HI4 7^-r^4^»^^^/^^HIi^^'fera^^ ; S^^^ 

mm<D <d ^mx &> z> 0 

*Wlt'tffl 7 5 ^SM-frJ^IelSg 2 HI 7 6 iZ^Mm^ 2 

<b^3EL.T 1 b&V\ J *fc, l/^Wt/;V75// (3-1) ^fgtf>^£:3§# 
LHJ; 5Ki-5^§^1-teuHl7 7*fd«Hl7 8tzmWrfZ>z.btfx£^b^ 

\s^;vmm\Z.7;\s¥?7^( 3 - 2)^tgO^-^@b 5 5 £ 5 'SS^^tt, 
HI 7 9 * fcfiH 8 0 ^aS3E-f5 r £ % *yt % u^w3QjWp©^T 5/ ^» 
«Bt>^V^'»ttSIBt>ffiv^j:v^»a'^t4, HI 8 i$fcteHI8 2 »cScMM«i|e1B6 2 

<jg7n»s> 

hi 8 3 7!?M8 4ic^f«t5t^ imm<Dm7<Dmm(D^m^ hi 6 4. hi 7 4 

^itlfeLT,»telj^2^X^bTV^5o- : e^«^El7 9*3^^8 Ol^-To 
^ft&OEIK^-Cs ?JVTy?/7fi'?VvmtkZ&'?fl'#V^ (3-2) $1 

maso^jH:, hi 7 9 ^ytf^Hi soi mu<Di><D&&m-*imxh r> . m 8 5 t^-f 
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5o 

-rt£t>%. E2^Low (Dm, C4, C5 f* High l"</UT*1b V „ h«hf-fc« 
w</u3Sft= TlHSg 1 © p-MOS fi^H k £: OFF i~S «fc 5 t-ffiMn-ia 

1 3 <Dwmm -^m^CEo,Ei,E2)<ir low {c-r^z.t^m^t\^x\^^iK "tn^ 

p-MOS (h7^^) tts *:<DJ?— f«B5Hz3L (O) ^m^VTco #38 
5o £fc. IWJ-^-f 5 ^T-fc*tf£> E0, El. E2f*lolcm«9^i*e>"5rigT?fe 

masuz>rat£# i <nwmn>wmu& zxmm^^r^>m 3 onsmssK* d 
misMtK :ntii, ^iJ^2^_h^LTms§^#^i-sri:^-e#> fci: 
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U^StftnTEIfSOGND W GND 

3 <z)a^nn%K: «fe k> mm $ n 5 y>7 y 7*35 £ v/* tz \t -fivy^y m&itm-f 
tmteznzm2<Dmm.®m<Dm^i''<)\'te$mt2> i^i^heh&k^t, 

3 . mm L"<«3 T@K«, 2 J*Lb© p-MOS e>5&S p-MOS * o 
2J^±0n-MOS J&*£>fr5ilSbn-MOS hfr£>&9, 

ffiraa p-mos friBig 2 ©m^j^c v - *$sfr?j&*, y- h «k3fc* ku-t 

fflEn-MOS tt„ ^n^^^^V^y^hluffiGND li«?i:C#y-XS 

Hfc 2 U_L© p-MOS A* & & § p-MOS ^ n ^ * y TVl^ yfi:, 
mm p-MOS ®4KU'f vSSHPIztiTSBffe® p-MOS © 7 -^ig^j&s, b 

2 Uk±<D p-MOS X>fyfi:, 
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fis^*«, i^^;^^A^^^n j en©y-h^* ? ^fg$nfc2i^±o n-Mos 
att^^^^mistt, gnd wmzv-^tK mtfo^tfcy- 

^M$n^02©lfS0i^o^u^;vt^i-§u^^^iii^*5V>T. 

fan 3 ® ittiisi&fr e> ©fwans-s- c «k k> mm? zzt *<mk v-ovmm 

7. 1tTflB$3<Z>W£III&H\ ffinE«l1WigK«:ltrlB»3®IWllHlKA»5»©«I 
y ElKfc. flirts V^frVm* T \Bti&H*%mirZ>®\fflm j %*titt-t 5 d i; £#m 

8. S&(rfriB«J1WlaI8ft^ 
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y^Wg^£ft*:p-MOS GND fSCV-7A«, SJWfCMfi: 

11. 01 ©mM* s ^^n§0 1 cd^IIeIJS©^-^ WS:tl2(5«I 

12. una nand niKtt,. cmos ig^^"e2b 0 . tm is^mmAJi 

1 1 sa«© istfrmmteo 

13. fria nand isi^fi, cmos ®$mtfce& k> , mmm s v>wm®& 
ovmm^mti&wgtz nsn-Mos .©v-^sh^gnd mm^mmztizz 
^ zm&m 1 1 is*© u^/nawiig&o 

1 4 . unay ;i/T y ^ .j: tz « mm*, m&n 2 ©«« 

^m^Cflfecr) p-MOS CD#KU^y^^f!$n^2^_b©p-MOS fr 

sa gnd t«ny-7«f^ fri5^iHii?s^?>©^^c#y-h^* s , 

iiufB b ^/Ufflftffi * C# K. U 4 y S n 5 2 ELL© n-MOS fribtsi*). 

mmm 2 ©me v «tib& 3 ommmm- *> ofMfc^y- h 

^* s > itria#u^;v^m^^fife©p-Mos © k w >^fA 5 ^$ns 2& 

Jb©p-MOS *#JnLTV^ifc%4#«fcrSHf^3S7aB*0l/^aBJft08&o 
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W8kfct)KfeV> p-MOS CD# K M Vffi?!6«5n?> 2 J^±© p-MOS fT 
IB GND luia^lEll2S^?>^^«^C#y- hiffi^AK 

frfBl^^^ai^^FUY y«W^$n^2m±© n-MOS fr£>&9, 

ItTsE U^^mm^CD— KM p-MOS £tf;ta L 

x v > § ^ t ^r#^ i: r £»#gt 7 IB*© b ^/waaftsiKo 

aafetti#c:# km y'sft^ tfisksns 2 jsll® p -mos una gnd ««c 

tUtl C# KM VflH^SSKS 2 J2Lh© n-MOS 4» 5> ft «9 , liTffi£ 2 ©«M 

^W^^tso— km vs^^isns p -mos iffia gnd i«cv 

Ii2I/^;«tti^fi!)«C: K M y^l^SnS n-MOS 4:j&«#;ta 

nv-^sw, itriaiia»iHiK36»&0i!atM#c#y-h«^*«, tm&s-ws/u 
aesiffl^Riffls© p-mos o k m y«SHf*«sattsna 2J^±© p -mos ktib 

GND liitV-^m 5 , HUlB^lHlgS*>P.0^^C^-y-b^^. Iff 
15 lx^;v^|±l^t3# FW ySf* 5 il$nS 2 fcLh© n-MOS e> ft 9 , Itf 
SB GND WMJZV-xmTibK fTiall 3 ©8^laIKj^5>(3DlW»##* 
IsffCy- hiS^-**, fuSE V'OVMWk&tKD—JiVl KM VflfrFiWRiRSft* 
n-MOS £#tt;&n£ftT^<5c: i:%fl*afc-r*»*SI7E«t© u^/HQfelilKo 

ftjj*A3ih:-tz> nand m&n, wmm2<DnMi)m^nmmu-<^m^:A 



WO 2004/040765 




T/JP2003/013931 



43 

vm&ti *xi3 £-rz> nand & o . iwa nand ass© a m 

l^;V^&ffi#£fi!l<Z>p-MOS ©KWV^#SM*Sn*2J3LL0p-MOS 3&» 
£>&9, «ra2»2©«WCV-^SB^#, UriB^3 0SWllHiai^5>©tll«H&-tK: 

-§.y_ h jfr^^ iuia#u^;v^m^cflb0 p -mos 0 k w vssws&rs 

2 0. S&ClWB^Ty^^^/Sfctt^^VllIKtt, fflB02 
p-MOS fr^fcO, lulBll2©m»3y-^«^ > KrlB»30lWBlHl8S*»&® 

5p-mos j6*#apsn*wi:*<!#ai:-rsaw»si 8ia«©^^;u^iHisSo 
cv-^w, «riB*j»iii^&©*Jiw^c*n^n0y-hi»?36 5 , lute 
p-mos a> e> & 9 . fjfa^ 2 ©tic v — *ss^*^ itna^ 3 ©nass^ © 

£ p-MOS i:, 

itriB gnd tic v - wssm 3 ©nsna^ & 

ftSn-MOS i:##lnsn«^i:%*5pai:i-«8»*«l 8SE«o W^^SSIIhI 
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p-MOS fre>&9, H5IBGND W&VlV-ZffittK ftrSBS& 3 (DWM\°\&fr % <Z> 

^ z/tfrf-ibmtiiztiz n-Mos ^fl-an^ns c: £ h-?zmi&% 1 sie^ 

tatj^xtm-r^ nand m&i:, «na» 2 snitrsai/^/usaftA 
fSwai^&A^fc-rs nand Egsi:. fres&2 0W«#t^;m*n*tt©w 

IS NAND I5]i^SfcB^%A^i:"r'§>2^^±cD'1'>'/^*-^^e>^: , ?, BUfiS-f 

c v - lireiMmiBiK^ e> ©«»»e#Y- v ta^tK una u-was 
&m#c#KW v^^^$ns2iu±©n-Mos a>e>fto, itriam2©m 

#U^;V^ffi^7Cf&0 p-MOS © K U-f >^ii$tl5 2W±0 p-MOS 

2 5. bu1B7>T v -73$£Tf/*tz\-£7)\'V? VEI&tt, ItflH GND mJK 

&ffi;fc K# 2 £U:© n-MOS d» 5> ft D , IWB* 2 

WCV-*«Bt&^ WfBH3 6D^SlUSS36^omB-^cy-h^^ MfSV 
^;l^&ffl#©— K W VS»? A^ftiRSnS p-MOS A«ftJPSnTV^<& d £ 
*#IS:i:r*»*3S2 3IB«©l/^aKfelHlK« 

2 6. Huia^;WTy^J;tJ t /'^fc:«y;V^''>>'lHl?Sf*. ItrlSGND «M 
CV-^«f^ lffiB««llHl»**&fiD«UW-^C#^-H«B^^ IMBUES 
&ffi#£# Vi»#SM*<*nS 2 J^Lb© n-MOS J&^ft 0 > fJSB^2 

icv- itriBS 3 <z>g»mi%*> e> ©«u»## c y- h mm u 

^^^m^o— FW vSB^-tfSHfcSn* p-MOS ttiifi gnd 
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tft c# k u -r aqftRs jsLh© n-Mos e> * o , tufa gnd m 
«c v - T&frtf* mum 3 cD^smgs^ h cDiwmr^s fctt^©st5«^cy- 

2 8 . ffl®mm&\z* fraan 2 $ nitna u ^/nafcA^te 

^2©«M^^$n^n^H©ifriaNOR mt&fttiittjiz.-t&j vj\—9 2 

& 1 ^csasfc© u^/waeiftiHiKo 

2 9. ftria NOR CMOS igg&?l/£-e£ K> , mm u ^;HilA*f 
-^•a 5 ^ £ n £ p-mos « 5 1 * * ;m + * fr&cDtt&'b $.iziz, m 

2 8mm<o wovmm& 0 

30. mm nor mm*, cmos @j&»&-e£ 0 . strsam 3 omihjss^ 
h 0Wfflm^tc\z^<D&mm^&nMmo) p -mos ctisns - n 

31. m&wmi&\^ mdM2(Dnutm^nmu^^u^j<ti^ 

ttJ^j^/tJi^CDS^-^^A^fc-rSNOR [elSSi:. luia^2©m^ s ^Sia 
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32. fna^@i?s« > mmm2 onrntm^nrnm i^ovmgkxnm 
j %o%mm j %twm u^jm&mtim^viEmm^himmns (Dwmmm^mm 

mznmm u^m&^tim^ojEmm^t mm u^jmm&tim^cDBmm^ 
tmmm 3 (Dwm^mmmti £ tzte^osmm^* Kts £-tzn2<D nor 

®mfr*>t£K>, fuiSH 1 IHTJM 2 © NOR 0&O#ffi#«^£^^i: LTffi 

# lti^ d t zmkntzmaz^ 4~ 2 7 ©v^-th^ 1 m^mm® u^jum 

3 3 . mm%m®mz. mmm 2 (ow^ibm^ $ nmm v ^v^mx-frm 
^(DjEmm^nmm v^ovum^tsm^oKmm^^mm^z nwmm&o'&m 

tt}^tfc«^©^ff?rA^i:t5 AND-NOR mm^aymMtm 

tim&Q<Dmmm&ommmii*\?i}i-t % nand iig&i:. itriHm2CD«M 
mm and-nor n nand m&ummj y^—romt/m^mmm^t ut 

ny-7«m mmmmmm^mmm^^-vm^tK fljfB#i^w 

^ffl^Kfife© p-MOS OKH 2 m±© p-MOS fufE 

gnd ?scv-«w, fna^isi^e>cD^^{3#y-b^A5, gtr 

3 5. BtriBtJ^JiHigs^, HuiB^2 0m^^$ni(il5w^;^mA^ 
fttmtciz^oKmm^izAtizi-rz and-nor m^n, mmm2(D'mmtm 
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tmmn3<Dmm\3L&<Dfflwm*i*xt}ii?z> nand B»*5>fc»>,. mm 

AND-NOR h NAND H&O&tiitim^ltftmm^tL tTffi^7 bT V>£ ^ i: 
CV-*«HP#, «f8B*J»lHlK^5»©ilOW*K:#y--hSIH L ^ tfrg&frl^/W 

3 7. fr§B$iftiiii&tt. mmm2<DH.m*mmznmm v^^mxijm 

mt/ztzte^vEmm^itAtitTz and-nor ®t&n* mmmz^nrntm 

tm&&3(Dmm®&offlfflmjj*Ai}}i-rz nand m&n* mmm2omM 
*H«cj&snitrs[# nand ^mtj^Atjii-r^ 2&±<dj 

3 8 . fraa^r * * uv£ fc«?>^ > fna gnd mm 

itt^fcA^TS OR-NAND SSSi:. IWB02 0«iRA««l&*nfrEU^S 

&<DfflWtollt:iZte*:<D%$m^*AJj£~rZ>l10R BU§H02 0«» 

#M&3niuiE#NOR IU8S{±}^^:A^7t-r'5 2m_h0-f Vrt-9frt>ts:K), tuia 
OR-NAND HI^iiBuiB NOR m&fcfnB'f 
tttti^tsri: £#m iiT-S 3 4 fE«© U ^W^&IhI&o 

4 0. Iul5 OR-NAND BSSfc, CMOS EUSfltaTefc 0 „ hus2 U-<>«t& 
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Ajjm^i>mffiz n s p-mos * * )vm/?- * * ^*©it avjn £ v ^ tz 

4 1 . HUlS OR-NAND \e\&&, CMOS ®&MJ&-£& 9 . B&iaf£ 3 <DWM 
9i2iK©V^A^&[5]g& 0 

-^•©s^-^fffia u^s*ffl*^0iE*K©^fci^BiS3 ©iwiigK©iai«i 
mtntAtm-r z or-nand tws$&2©*«#^;* nitre u^vx 

g&©myfl?m;*7 * tz \**<Dm&mtt7dj t?z> nor ess t . Ttwan 2 ©««# 
n8&sn*ne#N6R mgstB^ : S:A^i:-r§2m_h©^v^-^36^^o. iris 

3 6IB«© u^;i^&tHli&o 

mu*AjjtTz> or-nand m&n. mmm2 ©m» 5 ^$nitfiB u^/ug 

8lA27OT©jEte«-3-i:tWB i^;i^i&m#^©^«^£ lu§Em3 ottl© 
&©$J^ffi#£fc&^©Sii£«^£A#£T£ NOR IUS§£:, ItfiE OR-NAND 

nor ®»©#m*«-^%iw«HS^fc Lxmti 
»*«3 8 lam© i^/usefcEUfc. 

4 4 . iuia®j#iHi^tt. miBH 2 ©racaHHete $ n itne u ^;ve^a^« 

•^©iEM-f-iiHufa u^/u^ffi#«^©£*^*fcltnEJ&3 ©H31I1IIS01WW 
ffi^^fc^RW^&Aifi:?** AND-NOR BBS*:, OTBJS 2 

^ntufa u^jmwLKtim^tDBmm^hiwsm u^/uaafem2H5^©iE*5«-* 
t: imam 3 <Dmm®&<D& m mti^tz ©Kfitt & a# £ -r s and-nor 

lifia AND-NOR 0#a*flr**«fPfll-»fc LTai* 

45. itna^iHiKtt, mmm2<Dwmi}m^Htim^^u^:Ati^ 
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OR-NAND M&mtl*Atl >A-?2M±.fr*>t£K), fflS-O^- 

\tit)tt\$*:<D&Mm j %*:xtit~fz> AND-NOR m&t. mmM2<DmMtm 

t:mmm3omm^<DMmtiit}^tzit^(D^mm^Ati^ir^ and-nor 
®&t, mmm2(D%mibm^nmm^ and-nor ®&mt>*Atai?z>2 

4 7. ■ffimfummmz, mmm2 onmm^nmm u^m^Atim 
^(Dsmm^tmm v^)vmk^m^<DiE^m^^mu^3^mm®^<Dim 

mjJ*Atl£?% OR-NAND ®&£, frtE02 ©m^^$nitjSB 
&<Dmm&j3*At)t-?Z> OR-NAND (USSSi:. fTlS OR-NAND HIi&©#ffi# 

IB^-U^;v^m^trto p-MOS h^^^$nfc2i^Jb^)Huia 
p-MOS p-MOS ^n^*y^77ffc, ffia p-MOS ©Kl/^fVS 

b^^m^c* k u-r v«w*ttsn*:2Jsi±© p -mos * ^t, 

l£glA;tHr#*©y- b^#^£Hfc2kJLL® n-MOS a*5>£c&lilb 
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n-MOS * ymta^X^ZZt £#m H T 3 ft^^t 4 7 iZtiM<D V ^JV^m 

smA^«-^^^«-^i:luia l^^;^mm^#-^©iE^^i:ltiiaS3 ©its 
®m<DWMmjJ*Ajj£TZ>m2<D NAND ESS*:. ltffB^2cD«^^$ia 
|frtB#NAND 0&ffi#£A#fc1-5 2J*Lbc7M W\-^^e>^'}, friBHIlS. 
tffg2<D NAND Isl&iifu^i^LhcTM yA-^cD#tB^#^^;UTy ^<3; 

is i"<jm$ki rm&cDmmm^h lx m# t w& ^ t fc^mt-rsit;^ 1 

4-1 7, 1 9~2 2^fc«2 4~2 7CDVN-fn>6^1^IB«c7)V^;^miHlg&o 

m3<Dmm®&mrmmt)%tcte*<DKmm^*Ati£?ziioR una 
mm^7®mmm^tiLxfttiLx\^z£*%?wi£-?%m&mi 4~i 7, 

1 9-2 2 £fc&2 4-2 7<£>V>-f*l;&* 1 ^Cfa«© W^;l/|g^|sI5S 0 

5 1. frfH^-r ^*[e1&&. GND WMlZV-XlQTtiK UWm^iZf- 
hffi^ibK H(r82U'^;U^r3TlElSSc7)GND WiH^K F W ViSB^ 
M£HfcirMOS £*T5Cl£:£:#m£:-f 5»^1, 3. 8-1 l©^tn^ 
1 ^£fa«© i^<;v^lil^o 

5 2. fna^iHig§tt. mmm2 (Dmmmmznmm u^jv^rnxum 
mjistziz^oKmrn^Atihi-rz and-nor 0?s.t, mmm2omMi>m 
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ti»mm3 0WM\B\m<D%mmti*At!}i-?z nand Huisfg2©mM 
tmi&zn^n^noiiim nand m^mtf^Atit-r^2UK±co^y^-^^ 

£ ft 9. tufa AND-NOR tU.i&i: NAND ®&tiiufE2m_L©>f Z/^-9<D&$tf} 

m^*7^r v7&&z?/t.tz\z7)\'yvymmm j %£ urai^u stria 

5 3. . ffffE OR-NAND IsJi&i: NOR lHl5§i:lufE-1' >a*-^ ©#ffi;*7^ 
&7>7 v tf/£fcfci:?>^ y«01BHS#i: LTtii* U luiS OR-NAND 
ESS*: NOR @g&©#ffl£^£friE U^frm&k? THMJ^-^i: ITtti^ U 
TV** 3 t 3 9 Kl!E*t© ^^^IllgSo 

5 4. fjfE»lElS&«> frl5^2 ©m^^^$nitIIB l^;H£&A;*m 

mti^tz^o^Mm^Atniir^mKD and-nor ess^ fjisfg2©m 

tmmm 3 ©^^©tu^tt^ £ fc&^©E£is«-t * \ts nr zn 2 © 
and-nor mmm2 (vmmi&m&znffimn 1 & ^i;i2 ©# 

AND-NOR \E\V&(Dliitl%:Ajjhi't&2l;X±<Z>'( > frhtaK) , fugBJgl £. 
tffg2© AND-NOR @&©£-ffi:£rtW&7>y v rf^V/^tzMrf^h V 

©$IJ £: LT ffi;fr bT :fc 9 , fijfETVt' 7 y~735& Xf/*tz it V ESS 

tt, itraa# 2 ©««cv itna«j^iiHi^e>©^j^HS#t3i#y-h« 
twa# u^,«i£ifcB#Kfti© p-mos © F w v*»w*8KStt£ 2 isk± 

© p-mos frtt&zn *<&%k zmizm 8 mm<D u^/nafcui&o 

&jj*Atli:?2>mi<D OR-NAND mBM2<DWMibmii&2niim U 

l&SS^f&J^ffi^&A^-f 5gl2© OR-NAND 0SSi:. lufai£2 ©mi®# 
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ttl&SnfrlB»12tO t »2CD# OR-NAND ®&titfl1Z\tliltZ> 2\>X±.Q>4 V 

tz\%^)W^yWsm^ urai^u fris or-nand inigso#ttj^^^:iu 

ffe© p-MOS OKU'f VW^StLS 2 &±<D p-MOS j8p> 5>fe3 3 £ %4*» 

5 6 . Huia^J^iiHii?s«. kress 2 vwgumte £ nitre ^ ^>«&a#« 

mtJ&1Z\t*<DRmm j $*AlJt.irZ AND-NOR HrSB02©*«*H* 

t«r8a»3©8fc«iaK©««»a**fctt^os«^^*A*fcrs and-nor 

fria^2 0)m^ ? ^$nH{rSH^ AND-NOR EgSffi^A^-rS-r 
TEKOfWIWflre £ LT ffl;fr LT *> 9 , 

5 7. itrgBttttiiBi&tt* Huiam2 ®*«j&««ite<*nfWE u^^^f 
mu^Atih-r^mio or-nand mmm2(D^mm^nmmu 
mms&oWtotojj&AJj ii-rzm 2© or-nand laj&fr&fro* nuieagis. 

Uff20 OR-NAND ®&<D&titf)m j ?r*7fr7 y^ilf/ifcii^^ > 
iWliltffcLtlU^U lulB OR-NAND El&o^ffi^-tfcfflei'^/l'aSfc^ 
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ftjj%tite*:0%mm j $*\tl£?Z> AND-NOR HJ&fc, ffia^2©«^^ 

hffiu%&3 <DWsm®&<DWMmjj&tz\tt<D%.mm j $*A2i£ir2> and-nor 

lffB02 (DnMAmU: 5 nSu!B# AND-NOR lHn&ffi#£A;fr£:-f s-t 
&jj*AJjtLlrZ> OR-NAND HulBm2©m^ 5 ^SnttfiB V<)VU 

m<D%mmti*Atih-?z or-nand E&a^&o, ktih or-nand 
-r^it*^4~7 *^:«9~ i i ©v^-rn^ i ^KiamcD w<jvm%m&<> 

60. fiiau^^^^TlHjgSli, 2iiK±<DMl <D p-MOS ft*htaZ> 
p-MOS ^n^^y/^vy^-^^ 2 J^_L0 n-MOS ^ft&ltlij n-MOS 
fg23>2UJb<Z>p-MOS ^£»£:D> 

frasnib n-Mos buIbgnd Mic#y-x«?^ tiriBu^v^&ffi* 

fjSB^2©p-MOS tt, 1WB#2©*«K:*KW friBu^;u^ 
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6 i. m\(D^mtm^n^m\<ommm^(Dm^^)v^2(DmM 
mi&zft is^m&Aum^)! mm u^m^mum^Ati n i,?*^? >\e\ 

<Dwmis\&0Mmmti*Atiii?5>mi<D or-nand mrnm2<z> , mM 
^^snitjia u^vmmxtim^vJEmm^t mm v^m.^tsm^Km 
m^tmmm3<Dmm®&<D$mtiiJjikAt}£-?z>m2<D or-nand m&&*> 
ttK>. mmmi&vm2(D or-nand ®&(D&thijm j %*7Ji>Tv73s£zf/ 
^.tzitzf^y^yWMm^nLxtatjL, mm or-nand m^o^tsm^ 
mm v-ovmk^ 7@wtti: itaii lx & k>, 

mm7^w>®m$, mm-f^r^^^/^t^-fjv^^ >®m*. m 
m gnd ncv-^m iuia^iHi!ss^?>^^JW^{3#y-h^}6^ 

6 3. friHftij^iiiigst*, luiBfu^nn^ii, mmm2<DmM-t>m&2nmm 
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